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♦  Background:  Chronic renal failure and aging are suggested as 
risk factors for cognitive impairment (CI). We studied the preva-
lence of CI among peritoneal dialysis (PD) patients using Montreal 
Cognitive Assessment (MoCA), its impact on PD-related peritonitis 
in the first year, and the potential role of assisted PD.
♦  Methods:  One hundred fourteen patients were newly started 
on PD between February 2011 and July 2013. Montreal Cognitive 
Assessment was performed in the absence of acute illness. Data 
on patient characteristics including demographics, comorbidi-
ties, blood parameters, dialysis adequacy, presence of helpers, 
medications, and the number PD-related infections were collected. 
♦  Results:  The age of studied patients was 59±15.0 years, and 
47% were female. The prevalence of CI was 28.9%. Patients older 
than 65 years old (odds ratio [OR] 4.88, confidence interval [CI] 
1.79 – 13.28 p = 0.002) and with an education of primary level or 
below (OR 4.08, CI 1.30 – 12.81, p = 0.016) were independent risk 
factors for CI in multivariate analysis. Patients with PD-related 
peritonitis were significantly older (p < 0.001) and more likely 
to have CI as defined by MoCA (p = 0.035). After adjustment for 
age, however, CI was not a significant independent risk factor for 
PD-related peritonitis among self-care PD patients (OR 2.20, CI 
0.65 – 7.44, p = 0.20). When we compared patients with MoCA-
defined CI receiving self-care and assisted PD, there were no sta-
tistically significant differences between the 2 groups in terms of 
age, MoCA scores, or comorbidities. There were also no statistically 
significant differences in 1-year outcome of PD-related peritonitis 
rates or exit-site infections.
♦  Conclusion:  Cognitive impairment is common among local 
PD patients. Even with CI, peritonitis rate in self-care PD with 
adequate training is similar to CI patients on assisted PD.
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It is increasingly recognized that renal failure is associated 
with cognitive impairment (CI) (1). More severe renal impair-

ment is associated with more severe CI (1). In addition, the 
prevalence of CI among patients with end-stage renal failure 
(ESRF) is 3 times higher than that of the age-matched general 
population in Western countries, in which the prevalence 
is around 16 – 38% (2,3). However, most of the previously 
reported patients with a prevalence of CI in ESRF were put on 
hemodialysis (HD) (3). Such higher prevalence of CI in dialysis 
patients was partially related to the age of the studied popula-
tions. The prevalence of CI among the elderly increases with 
age (4). In Hong Kong, the prevalence of dementia increased 
from 1.7% in the 70 – 74 age group to 18.8% in the 85 – 89 
age group (4). 

There is an increasing trend of elderly patients suffering 
from renal diseases in many countries including Canada and 
the United States (5,6). In Australia, the number of new ESRF 
patients 65 years of age and over increased by 8% per annum 
to 1,125 in 2008 from 860 in 2004 (6). In Hong Kong (HK), 
36.3% of the patients on peritoneal dialysis (PD) were above 
65 years old (7). Since PD is our primary mode of renal replace-
ment therapy, a reasonable degree of cognitive function is of 
paramount importance for patients to properly handle the 
complex PD exchange procedures as any error can result in 
PD-related peritonitis. Li et al. previously reported that the 
prevalence of CI among elderly PD patients (≥ 65 years old) in 
HK is 32.1% using the Cantonese version of the Mini-Mental 
State examination (CMMSE) (8). Unfortunately the CMMSE 
was not sensitive enough to detect executive dysfunction in 
ESRF patients with CI and hence may underestimate the actual 
prevalence in this local study (2). In addition, up to 41% of 
patients on HD between 55 and 64 years old suffered from 
severe CI in a western study but the previous local study did 
not include PD patients younger than 65 years old (3). Most 
importantly, to our knowledge, there has been no study to 
explore the impact of CI on PD-related peritonitis. 

It is also increasingly common for elderly patients with 
ESRF to be put on assisted PD because of the presence of 
comorbidities including CI. Assisted PD refers to PD performed 
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with the assistance of a family member, partner, or healthcare 
professional (9). There has been no study on whether assisted 
PD for patients with CI can achieve similar outcomes to those 
achieved by self-care PD patients.

The objectives of the our study were to investigate the 
prevalence of CI using Montreal Cognitive Assessment (MoCA) 
in patients of at least 18 years old newly started on PD and 
to study the impact of CI in PD-related peritonitis. We also 
studied whether there were any differences in 1-year outcomes 
between assisted and self-care PD patients with CI.

MATERIALS AND METHODS

This was a 1-year prospective cohort study. The research 
protocol was approved by the Institutional Review Board of 
the University of Hong Kong/Hospital Authority, Hong Kong. 
We recruited patients newly started on PD in Queen Mary 
Hospital and Tung Wah Hospital between February 2011 and 
July 2013. Written informed consents were obtained from all 
study patients or their family members. Eligible patients were 
at least 18 years old and newly commenced on PD. Patients who 
cannot understand Chinese language or refused to consent 
were excluded from the study.

Montreal Cognitive Assessment was performed when the 
patients were admitted for PD training by a single assessor in 
each hospital. Montreal Cognitive Assessment is a test of global 
cognitive function, which includes assessment of visuospatial 
function, naming, attention, language, reasoning, memory, 
and orientation. Since we believe that the CI in PD patients is 
mainly in the form of vascular CI, we had utilized the validated 
cut-off 21/22 for Hong Kong patients with cerebral small ves-
sel disease (10).

The PD exchange training was on a 1-to-1 basis led by a 
single registered renal nurse specialist who was blinded from 
the MoCA results. The 2 hospitals adopted the same training 
program. At the beginning, patients were briefly assessed 
for suitability to perform PD exchange, including their visual 
acuity, hand function, and memory. We recorded the reasons 
for the need for assisted PD. If patients were found not able to 
perform PD exchange safely, family members were invited to 
help. The training included video and live demonstrations, and 
practice sessions, for a total of 40 hours. Exchange technique 
and knowledge were tested before the patients were allowed 
to perform PD exchanges at home. 

After the exchange training, patients were regularly fol-
lowed up at their own training center and monitored for any 
episode of peritonitis or other PD-related complications. 
Peritoneal dialysis peritonitis and exit-site infection in 
the following 12 months were taken as primary study out-
comes. Peritonitis was defined by symptoms of abdominal 
pain with or without fever and a cloudy peritoneal fluid, 
with white cell (WBC) count > 100/mm3, in which > 50% are 
polymorphonucleocytes. 

Patients’ baseline demographic information, comorbidi-
ties, use of helper for exchanges, and list of medications were 
collected. The age-adjusted Charlson Comorbidity Index (CCI), 

which contained 19 categories of comorbidities, was calculated 
(11). Any use of sedating medications such as antihistamines, 
hypnotics, anti-depressants, anti-psychotics, and benzodi-
azepines was recorded. Both hematological and biochemical 
laboratory data including hemoglobin, hematocrit, lympho-
cyte, potassium, creatinine, calcium, phosphate, albumin, 
parathyroid hormone, low-density lipoprotein and triglyceride 
levels were obtained within 30 days of the cognitive testing.  
Dialysis adequacy tests were performed about 8 weeks after 
completion of PD training, according to international guide-
lines. Residual renal function was also measured by collection 
of 24-hour urine and calculated from the average of urea and 
creatinine clearance. All emergency hospital attendance data 
in the following 12 months after commencing PD were col-
lected. The last subject completed their 1-year observation 
on 31 July 2014.

STATISTICAL ANALYSIS

Results were expressed as mean ± standard deviation unless 
otherwise specified. The frequency of CI was calculated to give 
the prevalence. Chi-square test or Fisher’s exact test were 
used to compare categorical variables. Independent sample 
t-test or Mann-Whitney U test were used to compare continu-
ous variables when appropriate. After performing univariate 
analyses, variables with p ≤ 0.10 were entered into logistic 
regression analysis with CI by MoCA and PD peritonitis in the 
first 12 months as the dependent variables. Statistical sig-
nificance was inferred for a 2-tailed p value of less than 0.05. 
All statistical analyses were carried out using SPSS (Windows 
version 18; SPSS Chicago, IL, USA).

RESULTS

The baseline demographic and clinical characteristics of 
our patients are summarized in Table 1. One hundred fourteen 
patients were recruited. Their mean age was 59 ± 15.0 years 
and 53 (47%) were female. Diabetes mellitus nephropathy 
was the leading cause of ESRF (31.6%). The median CCI score 
was 5 (interquartile range [IQR] 3 – 7). The mean total Kt/V 
was 2.16 ± 0.52 and mean residual renal function (glomerular 
filtration rate [GFR] based on 24-hour urine) was 4.0 ± 3.0 mL/
min. A total of 91.2% (n = 104) had continuous ambulatory 
PD (CAPD) and 8.8% (n = 10) used automated PD (APD). The 
1-year survival was 98.2% (n = 112). The 1-year technique 
survival and survival free of transplantation were 97.3% (n = 
111) and 98.2% (n = 112), respectively. The survival free of 
peritonitis at 1 year was 11.4 months (95% confidence interval  
[CI] 10.99 – 11.9).

PREVALENCE OF CI AND ITS RISK FACTORS

The mean MoCA score was 23 ± 5.3. The prevalence of CI 
was 28.9%. A higher prevalence of CI was found in those ≥ 65 
years old (n = 24, 54.5%) than in those < 65 years old (n = 
9, 12.9%) (p < 0.001). In MoCA sub-score analyses, patients 
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with CI scored lower in all aspects (i.e. visuospatial, naming, 
attention, language, reasoning, memory, and orientation) 
when compared with patients without CI (all p < 0.001, 
Supplementary Table 1). Patients with CI were older (p < 
0.001), were more likely to have only primary education or 
below (p < 0.001), suffered less commonly from hyperten-
sion (p = 0.03), and suffered more commonly from peripheral 
vascular disease (p = 0.013) (Table 2). Univariate analyses by 
logistic regression showed that age ≥ 65, primary education 
or below, hypertension, and peripheral vascular disease were 
significantly associated with CI (p < 0.001, < 0.001, 0.04, and 
0.02, respectively) (Table 3). Multivariate analyses by logistic  
regression showed that age ≥ 65 years old (odds ratio [OR] 
4.88, CI 1.79 – 13.28, p = 0.002) and primary education or 
below (OR 4.08, CI 1.30 – 12.81, p = 0.016) were independently 
associated with CI (Table 3).

PERITONITIS AT 12-MONTH FOLLOW-UP AND ITS RISK FACTORS

During the 12-month follow-up period, 30 patients 
(26.3%) developed PD peritonitis with a total of 44 episodes 

of PD-related peritonitis (1 episode per 31 patient-months). 
There was no relapsing PD peritonitis, defined as an episode 
that occurs within 4 weeks of completion of therapy of a prior 
episode with the same organism or 1 sterile episode, in the 
current patient sample (12). Twenty episodes of PD peritonitis 
were culture negative. Peritonitis caused by gram-positive, 
gram-negative, and fungal organisms accounted for 27.3% (n = 
12), 22.7% (n = 10), and 2.3% (n = 1) of cases, respectively. 
One patient had peritonitis caused by mixed gram-positive and 
gram-negative organisms. One patient had peritonitis caused 
by Mycobacterium tuberculosis.

After excluding 20 PD patients on assisted PD, we compared 
the demographics, clinical features, and laboratory parameters 
of patients with and without PD-related peritonitis (Table 4). 
Patients with PD-related peritonitis were significantly older 
(p < 0.001) and more likely to have CI as defined by MoCA (p = 
0.035). Univariate analyses by logistic regression using age ≥ 
65, CI by MoCA, diabetes, albumin level, potassium level, lym-
phocyte count, and use of sedatives as independent variables, 
revealed that age ≥ 65 (OR 3.88, CI 1.43 – 10.55, p = 0.008) 
and CI defined by MoCA (OR 3.27, CI 1.05 – 10.18, p = 0.041) 
were associated with PD-related peritonitis. Sub-analyses 
on the MoCA subscores found that patients with PD-related 
peritonitis scored lower in the memory subscores than those 
without peritonitis (2 (IQR 0.75 – 4) vs 3 (IQR 2 – 4), p = 0.044). 
Multivariate analyses showed that only age was an independent 
risk factor for PD-related peritonitis (OR 3.21, CI 1.13 – 9.16, 
p = 0.029) (Table 5).

PATIENTS WITH MoCA-DEFINED CI IN SELF-CARE AND ASSISTED PD 

The demographics, comorbidities, and 1-year outcome of 
patients with MoCA-defined CI in self-care and assisted PD 
were compared (Table 6). There were no statistically significant 
differences between the 2 groups in terms of age, total MoCA 
scores, MoCA subscores, or CCI scores. There were also no 
statistically significant differences in terms of time required 
to complete PD training, 1-year PD-related peritonitis rates, 
or exit-site infection occurrence (Table 6). After exclusion of 
8 patients with visual impairment contributing to the need for 
assisted PD, the results of the comparison of demographics, 
comorbidities, and 1-year outcome of patients with MoCA-
defined CI between self-care and assisted PD remained similar 
(Table 7).

DISCUSSION

We have shown that the prevalence of CI increased with 
age to 54.5% for those aged 65 and above, which was much 
higher than the previously reported prevalence of mild 
dementia among community Chinese elderly adults aged 70 
years and above (8.9%) (13). Our prevalence is also greater 
than that reported in a previous local study which reported 
a prevalence of 32.1% (8). In both studies, increasing age 
and lower educational level are independent risk factors for 
CI in PD patients (8). Our higher prevalence is likely because 

TABLE 1 
Baseline Characteristics of 114 Patients Newly Started on 

Peritoneal Dialysis

		  Participants
		  Baseline characteristics	 (n=114)

Age in years, mean 	 59±15
Female sex, n (%)	 53 (47)
Education level, n (%)
	 Illiterate	 1 (0.9)
	 Primary	 21 (18.4)
	 Secondary	 41 (36)
	 Tertiary	 51 (44.7)
Smoking status, n (%)
	 Never smoker	 75 (67.6)
	 Ex-smoker	 33 (29.7)
	 Current smoker	 3 (2.7)
MoCA score, mean±SD 	 23±5.3
Helpers, n (%)	 20 (17.5)
Causes of renal failure, n (%)
	 Diabetic nephropathy	 36 (31.6)
	 Unknown cause	 23 (20.2)
	 IgA nephropathy	 11 (9.6)
	 Hypertensive nephropathy	 9 (7.9)
	 Lupus nephritis	 8 (7.0)
Charlson comorbidity index, median (IQR)	 5 (3–7)
Prevalence of cardiovascular risk factors, n (%)
	 Diabetes mellitus	 68 (59.6)
	 Hypertension	 106 (93)
	 Ischemic heart disease	 25 (21.9)
	 Peripheral vascular disease	 14 (12.3)
	 Previous stroke	 13 (11.4)

MoCA = Montreal Cognitive Assessment; SD = standard deviation; 
IgA = immunoglobulin A; IQR = interquartile range.
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MoCA detects executive dysfunction better than CMMSE (2). 
There was only 1 previous Western study on the prevalence 
of CI among 51 PD patients, which reported a prevalence of 
66.7% (14). Our prevalence is slightly less than the Western 
study, due to the methods of assessment of CI. We used MoCA 
while Kalirao et al. employed more detailed cognitive assess-
ments (including Hopkins Verbal Learning Test-Revised, 
Colors Trails 1 and 2, the Stroop Interference test, Brief 
Visuospatial Memory Test-Revised, the Controlled Oral Word 
Association Test, etc.), many of which have not been validated 
in Hong Kong. In addition, the utilization of these cogni-
tive assessments may not be feasible in the busy day-to-day  
clinical setting.

To the best of our knowledge, this is the first study explor-
ing the impact of CI on PD-related peritonitis. Although 
self-care PD patients with CI may be prone to PD-related 
peritonitis due to an inability to handle complex PD proce-
dures, we were unable to identify CI as an independent risk 
factor for PD-related peritonitis after adjustment for age. 
There are several possible reasons. Firstly, the sample size 
in the logistic regression analysis of peritonitis was small 
and hence our study may have limited power in identifying CI 
as an independent risk factor for peritonitis. Secondly, age 
and MoCA are correlated, i.e. cognitively impairment is more 
likely with increasing age and it could therefore be argued 
that age could mask the effect of MoCA in the multivariate 
analysis of peritonitis. Nevertheless, it is better to adjust 
for age in order to assess CI as an independent risk factor 

TABLE 2 
Comparison of Baseline Characteristics Between Patients with Cognitive Impairment and Normal Cognitive Function

	 Cognitive impairment	 Normal cognitive function
	 (n=33)	 (n=81)	 p value

Age in years, mean 	 71±9.4	 55±14.3	 < 0.001a

MoCA, mean 	 16±3.9	 26±2.5	 < 0.001a

Female, n (%)	 15 (45.5)	 38 (46.9)	 0.89b

Education below secondary level, n (%)	 14 (42.4)	 8 (9.9)	 < 0.001b

DM, n (%)	 17 (51.5)	 29 (35.8)	 0.12b

HT, n (%)	 28 (84.8)	 78 (96.3)	 0.03b

Hyperlipidemia, n (%)	 21 (63.6)	 56 (69.1)	 0.57b

IHD, n (%)	 9 (27.3)	 16 (19.8)	 0.38b

Previous stroke, n (%)	 5 (15)	 8 (9.9)	 0.42b

PVD, n (%)	 8 (24.2)	 6 (7.4)	 0.013b

Systolic BP (mmHg), mean 	 135±16.2	 136±17.1	 0.81a

Hemoglobin (g/dL), mean 	 9.1±1.2	 9.5±1.5	 0.24a

Albumin (g/dL), mean 	 35.3±3.2	 36.6±4.9	 0.15a

Residual renal function (mL/min), mean 	 4.0±2.4	 4.0±3.4	 0.92a

Kt/V, mean 	 2.2±0.5	 2.1±0.5	 0.51a

Use of sedative medicationsc, n (%)	 14 (42.4)	 29 (35.8)	 0.51b

Helpers, n (%)	 17 (51.5)	 3 (3.7)	 <0.001b

MoCA = Montreal Cognitive Assessment; DM = diabetes mellitus; HT = hypertension; IHD = ischemic heart disease; PVD = peripheral vascular 
disease; BP = blood pressure.
a	 Independent sample t-test.
b	 Chi-square test.
c	 Includes antihistamines, sedating antidepressants e.g. tricyclic antidepressants, benzodiazepines, and hypnotics.

TABLE 3 
Logistic Regression Analyses for Risk Factors for  

Cognitive Impairment by MoCA

		  Factors	 Odds ratio	 95% CI	 p value

Univariate analyses			 
	 Age (65 years old and over)	 8.13	 3.25–20.36	 <0.001
	 Below secondary education	 6.72	 2.46–18.36	 <0.001
	 Female sex	 0.94	 0.42–2.13	 0.89
	 Diabetes mellitus	 1.91	 0.84–4.33	 0.12
	 Hypertension	 0.22	 0.05–0.96	 0.04
	 Hyperlipidemia	 0.78	 0.33–1.83	 0.57
	 Ischemic heart disease	 1.52	 0.59–3.91	 0.38
	 Previous stroke	 1.63	 0.49–5.41	 0.43
	 Peripheral vascular disease	 4.00	 1.27–12.65	 0.02
	 Systolic blood pressure 	 1.00	 0.97–1.02	 0.81
	 Hemoglobin level	 0.83	 0.62–1.13	 0.83
	 Albumin 	 0.94	 0.85–1.03	 0.16
	 Residual renal function	 1.00	 0.88–1.15	 0.93
	 Kt/V	 1.31	 0.60–2.88	 0.50
	 Use of sedative medications	 1.32	 0.58–3.02	 0.51

Multivariate analyses			 
	 Age (65 years old and over)	 4.88	 1.79–13.28	 0.002
	 Below secondary education	 4.08	 1.30–12.81	 0.016
	 Hypertension	 0.20	 0.04–1.17	 0.074
	 Peripheral vascular disease	 3.34	 0.88–12.61	 0.076

MoCA = Montreal Cognitive Assessment; CI = confidence interval.
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for peritonitis. Thirdly, such results could be due to the renal 
specialist nurse being more likely to assign patients with CI to 
the assisted group during assessment of patients’ ability to 
perform PD (despite not knowing the MoCA results). Previous 
studies on comparing self-care and assisted-PD patients found 
that there was no difference in the risk of technique failure 
or overall survival (15–18). Another possible explanation is 
that self-care PD patients with CI can have similar outcomes to 
self care non-CI patients if adequate training is provided. We 
further compared any differences in 1-year outcome between 
CI patients on self-care or assisted PD and found there were 
no differences in their PD-related peritonitis rates or exit-
site infection occurrence (Tables 6 and 7), further suggesting 
that even with CI, the peritonitis rate in self-care PD can be 
similar to the rate in assisted PD, provided that adequate  
training is given.

Our subjects, with mean age of 59 ± 15 and the 3 most 
common causes of ESRF being diabetic nephropathy (31.6%), 

unknown cause (20.2%), and glomerulonephritis (27.2%), 
were comparable to the HK Renal Registry Report 2012, and 
hence our sample should be representative of PD patients in 
HK (7). Around 91% of our patients were on CAPD. Our study 
had certain limitations. We did not perform a detailed cogni-
tive history taken from both patients and family members to 
further differentiate between mild CI and dementia. Since 
only 33 PD patients were suffering from CI, our study had a 
low statistical power to detect differences between CI patients 
on assisted PD and self-care PD; our results only provided pilot 
data, and larger studies are needed. Our patients should also be 
offered longer follow-up to see whether there is any difference 
in PD peritonitis or technique survival between self-care and 
assisted-PD patients with CI. 

In conclusion, CI is common among local PD patients. But 
even with CI, peritonitis rates in self-care PD can be similar to 
the rate in non-CI patients on self-care PD and in CI patients 
on assisted PD, provided that adequate training is given.

TABLE 4 
Comparison of Clinical Factors Between Subjects With and Without PD Peritonitis in Self-Care PD Patients

	 Without PD peritonitis	 With PD peritonitis
	 (n=72)	 (n=22)	 p value

Age in years, mean 	 55±15.6	 64±8.4	 < 0.001a

MoCA, mean	 25±4.2	 23±5.1	 0.059b

Patients with MoCA-defined CI, n (%)	 9 (12.5)	 7 (31.8)	 0.035b

DM, n (%)	 25 (34.7)	 11 (50)	 0.20b

Baseline albumin (g/dL), mean 	 36.9±4.8	 35.3±4.2	 0.16a

Baseline hemoglobin (g/dL), mean 	 9.5±1.5	 9.0±1.3	 0.18a

Baseline potassium level (mmol/L), mean 	 3.8±0.5	 3.8±0.7	 0.87a

Baseline lymphocyte count (×109/L), mean	 1.2±0.5	 1.2±0.4	 0.78a

On drugs with sedating effects, n (%)	 26 (36.1)	 9 (40.9)	 0.68b

PD = peritoneal dialysis; MoCA = Montreal Cognitive Assessment; CI = cognitive impairment; DM = diabetes mellitus.
a	 Independent sample t-test.
b	 Chi-square test.

TABLE 5 
Logistic Regression Analyses of Risk Factors for PD-related Peritonitis

		  Factors	 Odds ratio	 95% CI	 p value

Univariate analyses			 
	 Age (65 years old and over)	 3.88	 1.43–10.55	 0.008
	 Patients with MoCA-defined cognitive impairment	 3.27	 1.05–10.18	 0.041
	 With diabetes mellitus	 1.88	 0.72–4.94	 0.20
	 Baseline albumin 	 0.93	 0.84–1.03	 0.93
	 Baseline hemoglobin	 0.79	 0.55–1.12	 0.18
	 Baseline potassium 	 0.93	 0.41–2.13	 0.87
	 Baseline lymphocyte count 	 0.86	 0.30–2.48	 0.78
	 On drugs with sedating effects	 1.23	 0.46–3.25	 0.68
Multivariate analyses			 
	 Age (65 years old and over)	 3.21	 1.13–9.16	 0.029
	 MoCA-defined cognitive impairment	 2.20	 0.65–7.44	 0.20

PD = peritoneal dialysis; CI = confidence interval; MoCA = Montreal Cognitive Assessment.
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TABLE 6 
Comparison of Demographic, Clinical, and Outcome Data for Self-Care and Assisted-PD Patients with  

MoCA-Defined CI

	 Self-care PD	 Assisted PD
	 (n=16)	 (n=17)	 p value

Age in years, mean 	 69±9.8	 72±9.2	 0.47a

MoCA, mean 	 17±3.8	 16±4.0	 0.52a

Female, n (%)	 7 (43.8)	 8 (47.1)	 0.85b

Charlson comorbidity index	 7 (5-8)	 7 (6-7)	 0.31c

History of CVA, n (%)	 3 (18.8)	 2 (11.8)	 0.66b

Diabetes, n (%)	 9 (56.3)	 8 (47.1)	 0.33b

On drugs with sedating effects, n (%)	 7 (43.8)	 7 (41.2)	 0.88b

Hemoglobin (g/dL), mean 	 9.3±1.4	 9.0±0.9	 0.54a

Albumin (g/L), mean 	 35.6±3.3	 34.9±3.2	 0.55a

Residual renal function (mL/min), mean 	 4.4±2.70	 3.7±2.05	 0.37a

Time needed for PD training, mean 	 87±40.3	 65±30.0	 0.09a

With PD-related peritonitis in the first year, n (%)	 7 (43.8)	 7 (41.2)	 0.88b

With PD peritonitis due to gram-positive organisms, n (%)	 1 (6.3)	 2 (11.8)	 1.0b

Peritonitis rates (patient months)	 1/27	 1/17	 0.10c

Time to first PD peritonitis (days), mean 	 172±61	 142±102.5	 0.53a

With exit-site infections, n (%)	 4 (25)	 6 (35.3)	 0.52b

PD = peritoneal dialysis; MoCA = Montreal Cognitive Assessment; CI = cognitive impairment; CVA = cerebrovascular accident.
a 	Independent sample t-test.
b 	Chi-square test.
c 	Mann Whitney U test.

TABLE 7 
Comparison of Demographic, Clinical, and Outcome Data for Self-Care and Assisted-PD Patients with MoCA-Defined CIa 

	 Self-care PD	 Assisted PD
	 (n=16)	 (n=9)	 p value

Age in years, median (IQR)	 69 (14.5)	 77 (6.5)	 0.08b

MoCA, median (IQR)	 18 (6.0)	 15 (7.0)	 0.33b

Female, n (%)	 7 (43.8)	 6 (66.7)	 0.41c

Charlson comorbidity index (IQR)	 7 (3)	 7 (1.5)	 0.72b

History of CVA, n (%)	 3 (18.8)	 2 (22.2)	 1.0c

Diabetes, n (%)	 9 (56.3)	 1 (11.1)	 0.04c

On drugs with sedating effects, n (%)	 7 (43.8)	 4 (44.4)	 1.0c

Hemoglobin (g/dL), median (IQR)	 8.9 (2.4)	 8.9 (1.5)	 1.0b

Albumin (g/L), median (IQR)	 35.5 (4.8)	 35 (3.5)	 0.49b

Residual renal function (mL/min), median (IQR)	 4.10 (2.86)	 2.90 (3.49)	 0.23b

Time needed for PD training, median (IQR)	 83 (26.0)	 68 (45.5)	 0.14b

With PD-related peritonitis in the first year, n (%)	 7 (43.8)	 2 (22.2)	 0.40c

With PD peritonitis due to gram-positive organisms, n (%)	 1 (6.3)	 1 (11.1)	 1.0c

Peritonitis rates (patient months)	 1/27	 1/22	 0.64b

Time to first PD peritonitis (days), mean 	 172±61	 142±102.5	 0.53b

With exit-site infections, n (%)	 4 (25)	 2 (22.2)	 1.0c

PD = peritoneal dialysis; CI = cognitive impairment; MoCA = Montreal Cognitive Assessment; IQR = interquartile range; CVA = cerebrovascular 
accident.
a	 8 patients with visual problems were excluded.
b	 Mann-Whitney U test.
c	 Chi-square test/Fisher’s exact test.
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